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Department of Energy 
Ohio Field Office 

Fernald Area Office 
P. 0. Box 538705 

Cincinnati, Ohio 45253-8705 
(51 3) 648-31 55 

DOE-1204-96 

Mr. James A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency 
Region V - SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5 th  Street 
Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

TRANSMIITAL OF ROADS CERTIFIED FOR CONSTRUCTION PACKAGE AND REMEDIAL 
ACTION WORK PLAN FOR THE HAUL ROAD AND REROUTED NORTH ENTRANCE ROAD 

This letter transmits the Roads Certified for Construction (CFC) Package and the Draft 
Final Remedial Action Work Plan (RAWP) for the Haul Road and Rerouted North Entrance 
Road. The CFC Package includes drawings for both the Haul Road and Rerouted North 
Entrance Road and Electrical Technical Specifications for the Haul Road. 

There will be an addendum issued to  the CFC Package to incorporate pertinent design 
review comments from U.S. Environmental Protection Agency (U.S. EPA) and the Ohio 
Environmental Protection Agency (OEPA) that were received on July 24, 1996, and 
July 29, 1996. This addendum information will be forwarded to  U.S. EPA and OEPA upon 
completion. Responses to  the referenced comments and the Final Design Package will be 
submitted to  the agencies by August 24, 1996. 

If you have any questions, please contact Rod Warner a t  (51  3) 648-31 56. 

FN: Warner 

Johnny W. Reisinb 
Fernald Remedial Action 
Project Manager 

Enclosure: As Stated 

@ Recycled and Recyclable @ 
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P 36 4 
U.S. DEPARTMENT OF ENERGY 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

PROJECT ORDER 158 

ELECTRICAL SPECIFICATIONS 

TABLE OF CONTENTS 

SECTION TITLE 

DIVISION 16 - ELECTRICAL 
REV. DATE 

16050 BASIC ELECTRICAL MATERIALS 0 08/02/96 
AND METHODS 

16170 GRO.UNDING AND BONDING 0 08/02/96 

16370 OVERHEAD POWER 
DISTRIBUTION 

0 08/02/96 

16500 LIGHTING 0 08/02/96 

END OF SECTION 

Date: 08/02/96 
Rev.: 0 RE: TF 4 

ERA/WBS NO.: 1.1.1.1.2.3.6 
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SECTION 16050 
BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Disconnect switches. 

B. Conduit. 

C. Wire and cable. 

D. Nameplates. 

E. Wire markers and cable tags. 

F. Splicing and termination components. 

G. Boxes. 

H. Supporting devices. 

1.2 RELATED SECTIONS 

A. Section 16170 - Grounding and Bonding. 

B. Section 16370 - Overhead Power Distribution. 

C. Section 16500 - Lighting. 

1.3 REFERENCE DRAWINGS 

A. 92X-5900-3-00246 - Electrical - Site Plan Haul Road 

B. 92X-5900-3-00247 - Electrical - Plan and Details - 
Pedestrian Crossing 

Date: 08/02/96 
Rev.: 0 RE: AS 

16050 
1 of 8 
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1.4 

A. 

B. 

C. 

D. 

1.5 

A. 

B. 

C. 

Date: 
Rev. : 

REFERENCES 

National Fire Protection Association (NFPA): 
1. NFPA 70 National Electrical Code, 1996 

Edit ion. 

American National Standards Institute (ANSI): 
1. ANSI C80.1-90 Rigid Steel Conduit-Zinc Coated. 

Underwriters Laboratories Inc. (UL): 
1. UL 360-86 UL Standard for Safety Liquid- 

2. UL 486A-91 UL Standard for Safety Wire 
Tight Flexible Steel Conduit. 

Connectors and Soldering Lugs 
for Use with Copper Conductors. 

Chloride, Polyethylene and 
Rubber Insulating Tape. 

3. UL 510-94 UL Standard for Safety Polyvinyl 

4. Electrical Construction Materials Directory - 1995. 
National Electrical Manufacturers Association (NEMA) : 
1. NEMA RS 1-90 Enclosed and Miscellaneous 

Distribution Equipment Switches 
(600 Volts Maximum). 

Equipment (1,000 Volts Maximum) . 
2. NEMA 250-91 Enclosures for Electrical 

SUBMITTALS 

Product Data: Provide data for building wire and cable, 
rigid metal conduit, nameplates, and wire and cable 
identification tags. 
diagrams. 

Include shop drawings and wiring 

Provide catalog sheets showing voltage, controller size., 
ratings and size of switching and overcurrent protective 
devices, short circuit ratings, dimensions, and enclosure 
details. 

Submit for approval all test procedures. Submittal shall 
be at least 30 days prior to use. 

08/02/96 
0 RE: As 

16050 ERA/WBS No.: 1.1.1.1.2.3.6 
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D. 

E. 

1.6 

A. 

B. 

PART 2 

2.1 

A. 

2 .2  

A. 

Certificate of Conformance: Provide statement certifying 
that the materials supplied meet or exceed contract 
requirements. 

Test Reports 

QUALITY ASSURANCE P R O G M  

All work shall comply with NFPA 70. ,3e of conduit for 
equipment ground is prohibited. 

Products shall be listed in the UL Electrical Construction 
Materials Directory, for the purpose specified and 
indicated. 

PRODUCTS 

EQUIPMENT 

Disconnect Switches 
1. Fusible Switch Assemblies: NEMA KS 1, Type HD 

quick-make, quick-break, visible blade, load 
interrupter knife switch in Type 3R enclosures, NEMA 
250, with externally operable handle interlocked to 
prevent opening front cover with switch in ON 
position. Handle lockable in OFF position. Fuse 
Clips: Designed to accommodate Class R fuses. 
Terminals, minimum 75 degrees C rated. 

MZ4TERIALS 

Conduit 
1. Rigid steel, heavy wall, galvanized conduit 

conforming to ANSI C80.1. Conduit shall be 1/2 inch 
diameter minimum. 

2. Liquid-tight flexible metal conduit conforming to UL 
360. Conduit shall be 1/2 inch diameter minimum, 5 
feet in length (maximum) unless 
indicated on drawings. 

3 .  All conduit connections shall be NPT. 

Date: 08/02/96 
Rev.: 0 RE: AS 
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B. Wire and Cable 
1. Single conductor, 600 volt insulated copper 

conductor. Conductors for power and lighting branch 
circuits shall not be smaller than No. 12 AWG. 
Conductors No. 12 AWG and larger shall be stranded. 
Conductors for control shall not be smaller than No. 
14 AWG stranded. Conductors for Class 1 remote- 
control and signal circuits shall be enclosed in 
cable and shall comply with NFPA 7 0 .  Power and 
lighting conductor insulation shall be Type THW, 
XHHW, or THWN. Conductors required to be rated 90 
degrees C in accordance with NFPA 70 shall be 
insulation Type XHHW-2 or THW-2. 

C. Nameplates 
1. Nameplates shall be engraved, three-layer laminated 

plastic, 5/16-inch bold style, black letters on 
white background. 

D. Wire Markers and Cable Tags 
1. Wire markers shall be single-conductor slip on, 

heat-shrinkable sleeve with typed or printed black 
letters on a white background. Wire markers shall 
be W. H. Brady Co. computer-printable "Bradysleeve" 
or approved equal. 

shrinkable tags with 1/8-inch-high letters. Cable 
markers shall be Raychem-type TMS or approved equal. 

2. Cable tags shall be rectangular, flat, non-heat 

E. Splicing and Termination Components 
1. Wire connectors, UL 486A, as applicable. 
2. Insulation tape, UL 510. 
3 .  Provide solderless terminal lugs, rated 75 degrees C 

minimum, on stranded conductors. 

F. Boxes 
1. Junction and Pull Boxes 

a. Junction and pull boxes shall be sized as 
indicated in accordance with NFPA 70, Article 
370. 

Date: 08/02/96 
Rev.: 0 RE: AS 
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b. Junction and pull boxes’located outdoors shall 
have screwed, gasketed covers, and watertight 
hubs. Type 3R, according to NEMA 250. 

G. Supporting Devices 
1. Support channel shall be galvanized or painted 

2. Support hardware and accessories shall be corrosion 

3 .  Supports shall be of all-welded construction. 

steel. 

resistant. 

PART 3 EXECUTION 

3.1 SITE CONDITIONS 

A .  Ensure site is ready to receive work before start of 
construction. 

3 . 2  EFLECTION/INSTALLATION/APPLICATION 

2. 

3 .  

4. 

5. 

6. 

A.  Conduit 
1. Route conduit parallel or at right angles to 

building lines. Provide conduit supports at 
approximately 8-foot intenrals. Route conduit so as 
not to create a hazard for tripping or to compromise 
head clearance. Minimum height above floor shall be 
7 feet, 6 inches. 
Cut conduit square using saw or pipecutter. All cut 
ends of conduit shall be reamed smooth. 
Install no more than the equivalent of three 90 
degree bends between junction boxes. Use hydraulic 
one-shot conduit bender or factory elbows for 
conduit diameter larger than 1-1/2 inch. 
Use Form 8 conduit bodies to make sharp changes in 
direction. Avoid moisture traps, provide junction 
box with weep hole. 
Provide cast metal boxes such as FS or FD in damp or 
wet locations. 
Provide 1/8-inch nylon pull cord in empty conduits. 
Cap empty conduits to prevent entry of moisture and 
foreign objects. 

Date: 08/02/96 
Rev.: 0 RE: AS 

16050 
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7. Final conduit connections to motors or other 
vibrating equipment shall be made with approximately 
3-foot liquid-tight flexible metal conduit. 

8. Conduit and supports are to be field routed. They 
are not indicated explicitly on drawings. 

B. Wire and Cable 
1. Swab conduit before installing cable. Remove burrs, 

dirt, or other debris. For existing conduit, pull a 
mandrel through before pulling cable to verify 
roundness and bending radii. 

2. When pulling cable into conduit, use wire pulling 
compound. 

3 .  Splices shall be made only in outlet or junction 
boxes. 

4. Provide equipment grounding conductor along with 
phase conductors in all conduits. 

5. Multiconductor cables shall contain an integral 
ground conductor. 

6. Grounding conductors shall be connected to equipment 
with compression lugs. Grounding connections shall 
be made to clean, dry surfaces. Scale, rust, 
grease, and dirt shall be removed from surfaces to 
which grounding connections are to be made. 

7 .  Conductors shall be color coded. Conductors No. 6 
AWG and larger shall be identified using colored 
tape at terminals and splice points. Conductors No. 
8 AWG and smaller shall be identified using colored 
insulation or jacket. 
follows: 

Color coding shall be as 

480Y/277V Phase A Yellow 
Phase B Orange 
Phase C Brown 
Neutral (grounded) Gray 
Ground Green 

208Y/120V Phase A Black 
Phase B Red 
Phase C ' Blue 
Neutral (grounded) White 
Ground Green 

Date: 08/02/96 
Rev.: 0 RE: AS 
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Plant Fire ' Red and Yellow 
Alarm System Brown and Yellow 

C. Nameplates 
1. 
2. Install nameplates parallel to equipment lines. 

Clean surfaces prior to installing nameplates. 

Secure nameplates to equipment fronts using self- 
tapping screws. 

D. Wire and Cable Markers 
1. Provide wire markers on each conductor in pull boxes 

and junction boxes and at each load connection. 
Provide cable tags in pull boxes for multiconductor 
cables. 

number or control wire number, as required. 
2. Wire and cable tags shall identify panel and circuit 

E. Clearances 
1. Clearances from points of access to electrical 

equipment and other devices shall conform to the 
requirements of NFPA 70. 

2. All equipment control devices and other electrical 
equipment requiring operation or maintenance shall 
have a minimum working clearance of 3 feet from the 
surface of operation or access, unless greater 
clearance is required by NFPA 70. 

F. Boxes 
1. Coordination of Box Locations 

a. Provide electrical boxes as indicated and as 
required for splices, taps, wire pulling, and 
equipment connections. 

approximate unless dimensioned. 
b. Electrical box locations indicated are 

c. Locate and install boxes to allow access. 
d. Coordinate mounting heights of boxes to ensure 

locations are useful. 
2. Pull and Junction Box Installation 

a. Support pull and junction boxes independently 
of conduit. 

Date: 08/02/96 
Rev.: 0 RE: AS 
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3 . 3  

G. Supporting Devices 
1. Installation of structural steel framing, concrete 

pads, etc., shall be complete before installing 
supporting devices. 

junction boxes to building structures in accordance 
with manufacturer's recommendations as indicated. 

mechanical equipment, or conduit. 

support devices. 

channel. Rigidly bolt to structural steel to 
present a neat appearance. Use hexagon head bolts 
with spring lock washers under nuts. 

2. Fasten hanger rods, conduit clamps, and outlet and 

3 .  Do not fasten supports to piping, ductwork, 

4. Do not drill structural steel members for installing 

5. Fabricate supports from structural steel or steel 

QUALITY CONTROL 

A. Power and Control Wire 
1. A l l  wires shall be tested for continuity. Wire 

insulation shall be megger tested between each 
conductor and ground. A 1,000-volt megger shall be 
used for insulation rated 600 volts. Minimum 
resistance shall be 100 megohms. 

B. Utilization Equipment 
1. Make electrical connections to utilization equipment 

2. Installation shall conform to the requirements of 
in accordance with manufacturer's instructions. 

NFPA 70. 

END OF SECTION 

OUDATA\SPECS\OU-2\PO- 158\WBS 11 236\16050 

Date: 08/02/96 
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SECTION 16170 
GROUNDING AND BONDING 

PART 1 

1.1 

A. 

B. 

1.2 

A. 

B. 

1 . 3  

A. 

B. 

C. 

1.4 

A. 

B. 

GENERAL 

SECTION INCLUDES 

Grounding electrodes and conductors. 

Equipment grounding conductors. 

RELATED SECTIONS 

Section 16050 - Basic Electrical Materials and Methods. 

Section 16370 - Overhead Power Distribution. 

REFERENCES 

InterNational Electrical Testing Association (NETAI-: 
1. NETA ATS-95 A c c e p t a n c e  T e s t i n g  

Specifications for Electrical . 

Power Distribution Equipment 
and Systems. 

. .  - .. .. . ~. 
.. .. , . .. 
... . 2 

. - .I, . r  

2 .. . _ _  . __ 

... . , 

National Fire Protection Association (NFPA) : 
1. NFPA 70 National Electrical Code, 1996 

Edition. 

Underwriters Laboratories, Inc. (UL) : 
1. UL 467-93 UL Standard for Safety 

Grounding and Bonding 
Equipment. 

2. Electrical Construction Materials Directory - 95. 

SYSTEM DESCRIPTION 

Rod electrode and fence grounding systems. 

Grounding System Resistance: 5 ohms maximum. 

Date: 08/02/96 
Rev.: 0 RE: TPF 
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1.5 SUBMITTALS 

A. Product Data: Provide catalog sheets showing voltage, 
dimensions, details, and performance data. 

B. Provide certification of ground testing instrumentation. 

C. Certificates of Conformance: Provide statement 
certifying that the product supplied meets or exceeds 
contract requirements. 

D. Provide test reports for ground system tests. Indicate 
overall resistance to ground and resistance of each 
electrode to ground. 

1 . 6  QUALITY ASSURANCE P R O G M  

A. Manufacturer: Company specializing in manufacturing 
products specified in this section, with a minimum of 3 
years experience. 

B. Conform to requirements of NFPA 70. 

C. Furnish products listed in the UL Electrical Construction 
Materials Directory as suitable forthe purpose specified 
and indicated. 

D. Provide certification of ground testing instrumentation 
according to NETA ATS. 

PART 2 PRODUCTS 

2 . 1  WWUFACTURERS 

A. Acceptable Manufacturers 
1. Mechanical Connectors 

a. Burndy. 
b. Ideal. 
c. Ilsco. 

a. Cadweld. 
b. Thermoweld. 

2. Exothermic Connections 

Date: 08/02/96 
Rev.: 0 RE: TPF 

16170 
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HATERIALS 

B. 

C. 

D. 

PART 3 

3.1 

A. 

B. 

B. 

C. 

Rod Electrode 
1. Copper-clad steel, 3/4-inch diameter, 10-foot 

length. 

Mechanical Connectors 
1. Bronze. 

Wire 
1. Stranded copper. 

a. Grounding Conductor: Size to meet NFPA 70 
requirements. 

Grounding and bonding materials shall conform to UL 467. 

EXECUTION 

SITE CONDITIONS 

Verify that final backfill and compaction have been 
completed before driving rod electrodes. 

Verify that underground utilities will not interfere with 
the proposed rod locations prior to driving rod 
electrodes. 

ERECTION/INSTALLATION/APPLICATION 

Install products in accordance with manufacturer's 
instructions. 

Install rod electrodes at locations indicated on the 
drawings. Install additional rod electrodes as required 
to achieve specified resistance to ground. 

Equipment Grounding Conductor: Provide separate, 
insulated conductor with each feeder and branch circuit 
raceway. Terminate each end on suitable lug, bus, or 
bushing. 

Date: 08/02/96 
Rev.: 0 RE: TPF 
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D. Connect ground conductors to reinforcing bars in 
foundation before pouring concrete. Tie to structural 
steel members by exothermic connection when they are 
installed. 

E. Ground all metal equipment enclosures by attachment to 
ground rod system or to the structural steel. 

F. Ground pole-mounted equipment and static line conductors 
as indicated on the drawings. 

G. Fence Grounding: Fences shall be grounded with a ground 
rod at each fixed gate post and at each corner post: 
1. Drive ground rods until the top is 12 inches below 

grade. 
2. Attach a No. 4 AWG copper conductor, by fusion weld 

process, to the ground rods and extend it 
underground to the immediate vicinity of the fence 
post. 

3 .  Lace the conductor vertically into 12 inches of 
fence mesh and fasten it by two approved bronze 
compression fittings, one to bond the wire to the 
post and the other to bond the wire to the fence. 
Each gate section shall be bonded to its gatepost 
by a 1/8-inch by l-inch flexible braided copper 
strap and ground post clamps. Clamps shall be of 
the anti-electrolysis type. 

3 . 3  QUALITY CONTROL 

A. Inspect grounding and bonding system conductors and 
connections for tightness and proper installation as 
defined by contract documents and manufacturer's 
instructions. Accurately record as-built locations of 
grounding electrodes where different from drawings, and 
submit to FERMCO. Test instrumentation shall conform to 
NETA ATS. Provide certification for instrumentation. 

Date: 08/02/96 
Rev.: 0 RE: TPF 
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E. Measure the system's resistance to the ground; perfom 
testing in accordance with instrument manufacturer's 
recommendations using the fall-of-potential method. 
Provide written test reports indicating overall 
resistance to ground and resistance of each electrode to 
ground. 

END OF SECTION 

x 

OUDATA\SPECS\OU-2\PO- I58\wBs 1 1236\ 161 70 
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SECTION 16370 

OVERHEAD POWER DISTRIBUTION 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Poles. 

B. Pole hardware. 

C. Pole-mounted distribution transformers. 

1.2 RELATED SECTIONS 

A. Section 16050 - Basic Electrical Materials and Methods. 

B. Section 16170 - Grounding and Bonding. 

1.3 REFERENCES 

A. National Fire Protection Association (NFPA) : 
1. NFPA 70 National Electrical Code, 1996 

Edition. 

B. American National Standards Institute (ANSI): 
1. ANSI C2-93 National Electrical Safety 

Code. 
2. ANSI C57.12.20-88 Transformers - Overhead-Type 

Distribution Transformers, 500 
kVA and Smaller: High-Voltage, 
34,500 Volts and Below; 
Low-Voltage, 7970/13 800Y 
Volts and Below. 
Galvanized Steel Bolts and 
Nuts for Overhead Line 
Construction. 
Wood Poles Specifications and 
Dimensions. 

3. ANSI C135.1-79 

4. ANSI 05.1-92 

Date: 08/02/96 
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C. 

D. 

E. 

F. 

1.4 

A. 

1.5 

A. 

B. 

American Society for Testing and Materials (ASTM): 
1. ASTM D698-91 Test Method for Laboratory 

Compaction Characteristics of 
Soil Using Standard Effort 
(12,400 ft-lbf/ft3). 

American Wood- Preservers Association (AWPA) : 
1. AWPA C4-89 Poles - Pressure Process. 

National Electrical Manufacturers Association (NEMA): 
1. NEMA WC 7-88 Cross-Linked-Thermosetting- 

Polyethylene-Insulated Wire 
and Cable for the Transmission 
and Distribution of Electrical 
Energy. 

Underwriters Laboratories , Inc. (UL) : 
1. Electrical Construction Materials Directory - 95. 
2. UL 96-94 UL Standard for Lightning 

Protection Components. 

SYSTEM DESCRIPTION 

Overhead distribution consisting of low-voltage 
circuits and transformers, as indicated on drawings. 

SUBMITTALS 

Product Data: Provide catalog sheets showing voltage, 
dimensions, details, and performance data. 

Certificates of Conformance: Provide statement 
certifying that the product supplied meets or exceeds 
contract requirements. 

Date: 08/02/96 
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1.6 

A. 

B. 

C. 

D. 

1.7 

A. 

B. 

C. 

QUALITY ASSURANCE PROGRAM 

Manufacturer: Company specializing in manufacturing 
products specified in this section, with a minimum of 3 
years experience. 

Conform to requirements of NFPA 70 and ANSI C2. 

Products shall be listed in the UL Electrical 
Construction Materials Directory, for the purpose 
specified and indicated. 

Installation shall comply with ANSI C2, heavy loading 
district, Grade B construction. 

DELIVERY, STORAGE, AND HANDLING 

Protect poles from damage and decay by stacking to 
provide free circulation of air. Maintain 1 foot (300 
mm) minimum spacing between bottom pole and ground or 
ground vegetation. Do not store poles above decayed or 
decaying wood. 

Stack poles stored for more than 2 weeks on decay- 
resistant skids arranged to support poles without 
noticeable pole distortion. 

Handle treated poles with tools which will not produce 
an indentation greater than 1 inch (25 mm) deep. Do 
not drag treated poles along ground. Do not apply 
tools to that section of treated pole between 1 foot 
( 3 0 0  mm) above and 2 feet (600 mm) below ground line. 

Date: 08/02/96 
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PART 2 PRODUCTS 

2.1 MATERIALS 

A. Poles 
1. Wood Poles: ANSI 05.1; treated southern pine poles 

of length and class indicated. 
2. Select poles for straightness, minimum sweeps, and 

short crooks. 
3. Preservative: ANSI 05.1 and AWPA C4, 

Pentachlorophenol. 
4. Apply preservative to poles as required by AWPA C4 

with minimum net retention of 12 lbs/ft3 (285 
kg/m3) . Obtain complete sapwood penetration. 

B. Pole Hardware 
1. Miscellaneous Pole Hardware: Hot-dipped galvanized 

2. Eye Bolts and Nuts: ANSI C135.1. 
3. Ground Rods: Copperweld 3/4-inch O.D. by 10 feet, 

0 inches long. 
4. Butt Plate: Copper. 
5. Ground Wire: Soft drawn solid copper conductors, 4 

6. Air Terminal: UL 96; 18-inch copper air terminal. 

after fabrication. 

AWG minimum size. 

C. Line Conductors 
1. Secondary Conductors: Copper, quadraplex, three 

insulated conductors and one bare neutral cable, 
with 600 volt cross-linked polyethylene insulation 
for phase conductors conforming to NEMA WC 7. 

D. Pole Mounted Distribution Transformers 
1. Transformers: ANSI C57.12.20, single phase, oil 

filled, self-cooled with primary bushings and 
secondary terminations, Basic Impulse Level of 125 
kV, temperature rise of 65 degrees C above 30 
degrees C ambient, ratings as indicated. Provide 
standard primary taps with externally operated tap 
changer and standard accessories with dial type 
thermometer . 

Date: 08/02/96 
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PART 3 EXECUTION 

3 . 1  

A. 

B. 

3 . 2  

A .  

B. 

C .  

D. 

E. 

F. 

G. 

H. 

Date : 
Rev. : 

SITE CONDITIONS 

Verify that field measurements are as shown on 
drawings. 

Verify that there are no underground utilities located 
below the poles prior to installation. 

ERECTION/INSTALLATION/APPLICATION 

Install products in accordance with manufacturer's 
instructions. 

Plug unused holes in poles, using treated wood dowel 
pins. Treat field-cut gains and field-bored holes with 
preservative. 

Shorten poles when required by cutting from top end. 
Apply hot preservative to shortened end of pole. 

Set poles in straight line. Place curved poles with 
curvature in line with lead pole. Maintain an even 
grade. 

Dig setting holes large enough to permit use of power 
tampers to full depth. Place earth in maximum 6-inch 
(150 mm) layers and pack to 95 percent density per ASTM 
~698. 

Rake poles located at corners, angles, and dead ends so 
that poles are vertical after line installation. 

Do not install poles along the edge of cuts and 
embankments or where soil may be washed out. 

Identify each pole using aluminum marker stamped with 
characters 2-1/2 inches (60 mm) high, minimum. Locate 
to provide maximum visibility from roadway and fasten 
with aluminum nails. Obtain identifying numbers from 
FERMCO . 

08/02/96 
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I. Minimum depths in normal firm ground, measured from 
lower side of pole: 

II 3 5  

DEPTH AT CURVES, 
CORNERS, AND POINTS 

OF EXTRA STRAIN 

I DEPTH FOR 
STRAIGHT LINES 

J. Install conductors to ANSI C2. 

K. Use small-diameter steel probe to verify that area is 
free of underground obstructions prior to installation 
of poles. 

END OF SECTION 

OUDATA~PECS\OU-2\158\WBS 11236\16370 
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SECTION 16500 

LIGHTING 

PART 1 

1.1 

A. 

B. 

C.. 

1.2 

A. 

1.3 

A. 

B. 

C. 

1.4 

A. 

GENE= 

SECTION INCLUDES 

Luminaires and lampholders. 

Ballasts. 

Lamps. 

RELATED SECTIONS 

Section 16050 - Basic Electrical Materials and Methods. 

REFERENCES 

National Fire Protection Association (NFPA) : 
1. NFPA 70 National Electrical Code, 1996 

Edition. 

American National Standards Institute (ANSI): 
1. ANSI C82.4-92 Ballasts for High Intensity 

Discharge and Low Pressure 
Sodium Lamps (Multiple Supply 
Type). 

Underwriters Laboratories, Inc. (UL) : 
1. Electrical Construction Materials Directory - 95. 

SYSTEM DESCRIPTION 

Lighting fixtures and appurtenances as indicated. 

Date: 08/02/96 
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SUBMITTALS 1.5 

A. 

B. 

C. 

D. 

1.6 

A. 

B. 

C. 

Light Fixture Mounting Detail: Submit the proposed 
fixture mounting details for approval by FERMCO. 

Product Data: Provide catalog sheets showing voltage, 
dimensions, enclosure details, and performance data 
including luminaire light pattern and beam data. 

Certificates of Conformance: Provide statement 
certifying that the product supplied meets or exceeds 
contract requirements. 

Operation and Maintenance Data: Provide replacement 
parts list and recommended maintenance procedures and 
intervals. 

QUALITY ASSURANCE PROGRAM 

Manufacturer: Company specializing in manufacturing 
products specified in this section with minimum 3 years 
experience. 

Conform to the requirements of NFPA 70. 

Products shall be listed in the UL Electrical 
Construction Materials Directory, for the purpose 
specified and indicated. 

PART 2 PRODUCTS 

2.1 EQUIPMEWf 

A. Luminaires 
1. Furnish high pressure sodium stanchion mounted 

2. Factory install ballasts, lamps, and accessories. 
fixtures as indicated. 
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2 .2  

A. 

B. 

C. 

PART 3 

3.1 

A. 

3 . 2  

A. 

3 . 3  

A. 

36 4 

ACCESSORIES 

Ballasts 
1. High Intensity Discharge (HID) Ballast: 

a. 'Description: ANSI C82.4 HID lamp ballast. 
b. Description: HID lamp ballast. 
c. Provide ballast suitable for lamp specified. 
d. Voltage: Match luminaire voltage. 

Lamps 
1. High-pressure Sodium Lamps: Clear, suitable for 

ballast, furnished in luminaire, and for all 
burning positions. 

Photoelectric Control 
1. Control above maximum footcandles: provide with 

2. Minimum load control: 2000 watts, 120 Volts. 
3 .  Provide photoelectric controls for exterior 

adjustable cutoff point. 

lighting . 

EXECUTION 

EXAMINATION 

Examine each luminaire to determine suitability for 
lamps specified. 

ERECTION/INSTALLATION/APPLICATION 

Install in accordance with manufacturer's instructions. 

QUALITY CONTROL 

Operate each luminaire after installation and 
connection. Inspect for proper connection and 
operation. 

Date: 08/02/96 
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- . .  

ADJUSTING 3 . 4  

A. 

3 . 5  

A. 

B. 

C. 

D. 

3 . 6  

A. 

Relamp luminaires that have failed lamps at substantial 
completion. 

CLEANING 

Clean electrical parts to remove conductive and 
deleterious materials. 

Remove dirt and debris from enclosure. 

Clean photometric control surfaces as recommended by 
manufacturer. 

Clean finishes and touch up damage. 

DWONSTRATION 

Provide minimum of 2 hours demonstration of luminaire 
operation. 

0UDATA\SPECS\0U-2\158\WBS11236\16500 
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